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Abstract 
This project, sponsored by the American Antiquarian Society, continued work on a 
database of images from Scientific American. Our group added over two volumes of the 
periodical to the database (1859-1860). We also made the website functional and updated it to 
include new features; such as browse, search, and advanced search pages. The group also 
compiled data on the locations of mid-nineteenth century inventors who filed for patents, 
revealing that the patents showcased in Scientific American were a good representation of 
American patents as a whole.
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Executive Summary 
This report discusses the 2012-2013 Scientific American Illustrations Interactive 
Qualifying Project. It explains how our group continued and expanded upon the work of 
previous groups. It notes our continuing indexing of illustrations and describes the various fixes 
and modifications made to the website. This report also analyzes the residence of inventors who: 
1) had patents illustrated through Scientific American in 1859 and 1860 and 2) received patents 
through the United States Patent Office in the years 1859, 1864, and 1869. 
Inventor locations from Scientific American illustrations during the years 1859 and 1860 
are organized by state and invention type, and compared against population census data from the 
time. We use this data to show that Munn and Company’s patents were representative of the 
country’s patents as a whole. It is postulated that New York is over-represented because it is 
where the patent office was located, but its number of patents per capita is not far off in the other 
states. It was found that the number of patents from each state was closely related to the state's 
population.  Factors such as railroads and proximity to the patent office may have played a part. 
The residence of inventors for official United States patents, listed in volumes from 1859, 
1864, and 1869, are also compared. These patents are found to match closely with the Munn and 
Company patents illustrated in the magazine, further suggesting that Munn and Company patents 
were a good representation of United States patents as a whole. 
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Introduction 
This project is the fifth Interactive Qualifying Project (IQP) prepared by Worcester 
Polytechnic Institute (WPI) students creating a database of scientific illustrations.  It was 
established with the first project in 2008 and can currently be accesses online through the 
following link: http://users.wpi.edu/~sciam/sciam.cgi. Its sponsor, The American Antiquarian 
Society (AAS), describes itself as “a national research library of American history, literature, and 
culture through 1876."
1
 It has one of the largest collections of materials printed in early America 
in the world, and a substantial manuscript collection as well. Since 2008 the AAS has sponsored 
WPI projects creating a searchable database of illustrations in early American periodicals. While 
the text of these magazines has often been scanned and is therefore searchable online, the images 
are not as easily accessible. Scientific American was chosen as the first periodical to work with.  
First published in 1846, it began as a journal discussing, and illustrating, recent inventions. 
Our team began by reading previous groups’ reports to learn how to index, interact with 
the database, and avoid mistakes. We also learned from our immediately preceding group (2011-
2012) how to access the accumulated information and files which were stored on a drive on the 
Worcester Polytechnic Institute network. Having access to this shared drive was important 
because it helped ensure continuity between project groups from year to year. 
Our research involved examining the places of residence for the inventors discussed in 
Scientific American. Our primary sources were the illustrated inventions and inventions 
mentioned in the “patent claims” section of each issue. The lists of patent claims included both 
                                                          
1
 http://www.americanantiquarian.org/ 
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Munn and Company patents and other United States patents. They were representative of all 
United States patents. The illustrations were a subset of Munn and Company patents; inventions 
had to be chosen for this special inclusion in an issue, and inventors needed to pay for these 
illustrations.
2
 These two sources often note the inventor’s place of residence. We wanted to know 
more about the subset of patents represented by Munn and Company, the patent law firm 
established by Alfred Beach and Orson Munn. We compared the patents Munn and Company 
described in detail in their periodical to all American patents, and ultimately showed Munn and 
Company drew from a national pool of inventors that was quite similar to the larger universe of 
American patents. To do this, we took data from Scientific American and compared United States 
patent locations to Munn and Company specific patent locations. We also found it useful to 
describe trends in Munn and Company patents, and compare them with trends elsewhere. 
Status of Indexing 
 
A critical aspect of this project lies in each new group following the same indexing 
standards as previous groups. The original group (2007-2008) used bibliographic and database 
practices to devise the categories for identifying illustrations: title, description, keywords, artist, 
engraver, and subject. Each subsequent group then revised this list until the 2011-2012 group 
finalized it into what we regard as a definitive explanation of the categories. Each category and 
its content are listed below, in Table 1. This table ensures future groups will know exactly what 
is being asked of them when they begin the task of indexing engravings; this also keeps 
consistency throughout topics which could otherwise have been up for interpretation.  
                                                          
2
 Guertin, Kudzal and Martinez. Cataloging and History of Mid-Nineteenth Century Scientific American 
Illustrations. 2012. 
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Table 1: Column Names and Their Definition3 
Column Name Definition 
Title 
The title of the image as it appears in Scientific 
American. 
Image Description 
Description of the viewpoint of the image (e.g. 
sectional). 
Artist 
The engraver who worked on the image. 
Omitted if the name is missing or illegible. 
Article Summary 
A summary of the article accompanying the 
image. This is a relatively brief description of 
how the device operates or what improvements 
have been made. 
Inventor 
The individual(s) who invented the object. 
 
Author 
Author of the article. Omitted if the name is 
missing. 
Patented 
The date that a patent was issued for the 
invention. 
Subject 
Selected from the predetermined list of 
subjects in Table 2. 
Subject 2 
Same guidelines as for Subject for a second 
applicable subject, if any. 
Subject 3 
Same guidelines as for Subject for a third 
applicable subject, if any. 
Keywords 
Any number of relevant words or phrases. 
Determined at the time of submission. 
Publication 
What publication the image is found in. 
 
Date 
Date on which the issue containing the image 
was published. 
Volume 
The volume in which the image was published. 
 
Page 
The page on which the image appeared in its 
respective issue. 
Series 
Listed as “x of y”. Shows how many related 
images are in the database. 
                                                          
3
 Guertin, Kudzal and Martinez. Cataloging and History of Mid-Nineteenth Century Scientific American 
Illustrations. 2012. 
10 
 
People Involved 
Anyone who was not included in the artist, 
inventor or author fields (e.g. manufacturers, 
merchants selling the invention). 
URL 
A link to the image containing the image on 
Cornell’s “Making of America” website, if 
available. 
Dateint 
An 11 digit integer which is essentially the 
same as the entry in the Date field without 
dashes. This is used within the database for 
sorting entries by date. 
 
The definition for the Subject column, seen above, states there is a predetermined list of 
subjects. The 2008-2009 team gathered information to make this set list of subjects. Group 2010-
2011 also added a few subjects. The final list can be found in Table 2, below. 
Table 2: Subject List
4
 
Aerial Navigation Agricultural Implements and Operations 
Arts – Fine, Polite, and Ornamental Calorifics, Lamps, Stoves, etc. 
Chemical Process, Manufacture and 
Composition 
Civil Engineering and Architecture 
Education and Instructional Electrical Powered Devices 
Fire Arms and Implements of War Grinding Mills and Mill Gearing 
Household Furniture Hydraulics and Pneumatics 
Land Conveyance 
Leather – Tanning, Dressing and 
Manufacturing 
Lever, Screw and Other Mechanical Power Lumber, Machines for Manufacturing 
Manufacture of Fibrous and Textile Substances 
Mathematical, Philosophical, and Optical 
Instruments 
Metallurgy and Manufacture of Metals Miscellaneous 
Navigation and Maritime Implements Steam and Gas Engines 
Surgical and Medical Instruments 
Wearing Apparel and Implements for 
Manufacturing 
      
                                                          
4
 Mehrtens and Montague. Mid-19th Century Scientific American Illustrations. 2011. 
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Once we knew what to index, there were two main options available to us to input the 
data. We could either use an input form on the website, or put the data into a formatted 
spreadsheet before uploading the data from the spreadsheet to the database. We chose to use 
Excel because putting the data into spreadsheets allowed easier manipulation of the data, which 
became important later for analyzing our research, and was more efficient for indexing many 
entries at once. It was also easy to upload all these entries because we found a way to upload an 
entire Excel spreadsheet directly into the database; we used a third party website, 
CSV2SQL.com, to convert the spreadsheets into SQL queries. To use it, the Excel sheet had to 
have the same column names as they appear in the database and be saved as a .CSV. An Excel 
template has been left with the proper formatting for reference. Once the statements are 
generated they can be run in bulk in MySQL Workbench to add them to the database. The input 
form only allowed us to input one entry at a time, whereas spreadsheets let us do series of images 
and had autocomplete functions. 
The groups who worked on this project before us had indexed the entire old series, so we 
began our indexing with the start of the new series. The scanned text of Scientific American for 
the years 1846 to 1869 can be found online through the Making of America site run by the 
Cornell University Library.
5
 This is where each group has and should find the materials 
necessary to index. At the start of Scientific American’s fifteenth year, its publishers expanded 
the journal, stating that it would “be enlarged and otherwise greatly improved."6 The old issues 
had eight pages every week of the year, with two to ten engravings per issue. In what they called 
                                                          
5
 http://ebooks.library.cornell.edu/s/scia/index.html 
6 "New Prospectus of the Scientific American. Volume I, Number 1 – New Series." Scientific American 25 June 
1859: 345. Making of America. Cornell University Library. Web. 17 Feb. 2013. 
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their "new series," Scientific American was now twice as large, with sixteen pages per issue and 
anywhere from eight to twenty engravings per week, with an average of thirteen engravings. To 
accommodate this change, Munn and Company moved their office from 128 Fulton Street, (Sun 
Buildings), New York City to 37 Park Row, New York City.
7
 We completed volumes 1 and 2, 
and the first 14 issues of volume 3, dating from July 2, 1859 to September 29, 1860. This brings 
the total number of entries in the database to approximately 4,200 images included in the issues 
from August 28, 1845 to September 29, 1860. Below is a table showing each group’s indexing 
progress chronologically:  
2007-2008: Catalogued volumes 2-9, but left indexing for volumes 3 and 5 incomplete. 
Volume 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
Year 1845-
1846 
1846-
1847 
1847-
1848 
1848-
1849 
1849-
1850 
1850-
1851 
1851-
1852 
1852-
1853 
1853-
1854 
1854-
1855 
1855-
1856 
1856-
1857 
1857-
1858 
1858-
1859 
 
2008-2009: Completed and edited volumes 2-9, and added volumes 10-12 
Volume 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
Year 1845-
1846 
1846-
1847 
1847-
1848 
1848-
1849 
1849-
1850 
1850-
1851 
1851-
1852 
1852-
1853 
1853-
1854 
1854-
1855 
1855-
1856 
1856-
1857 
1857-
1858 
1858-
1859 
 
2010-2011: Corrected more issues with previous data and added Volume 1 
Volume 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
Year 1845-
1846 
1846-
1847 
1847-
1848 
1848-
1849 
1849-
1850 
1850-
1851 
1851-
1852 
1852-
1853 
1853-
1854 
1854-
1855 
1855-
1856 
1856-
1857 
1857-
1858 
1858-
1859 
 
2011-2012: Added volumes 11-14 
Volume 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
Year 1845-
1846 
1846-
1847 
1847-
1848 
1848-
1849 
1849-
1850 
1850-
1851 
1851-
1852 
1852-
1853 
1853-
1854 
1854-
1855 
1855-
1856 
1856-
1857 
1857-
1858 
1858-
1859 
 
                                                          
7
 This location was the heart of New York City newspaper and periodical publishing for most of the 19th century.  
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2012-2013: New Series, volumes 1-3, ending with issue 14 of volume 3 
Volume 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
Year 1845-
1846 
1846-
1847 
1847-
1848 
1848-
1849 
1849-
1850 
1850-
1851 
1851-
1852 
1852-
1853 
1853-
1854 
1854-
1855 
1855-
1856 
1856-
1857 
1857-
1858 
1858-
1859 
New 
series 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 
Year 1859 1860 1861 1862 1863 1864 1865 1866 1867 1868 1869 
 
Legend: 
Not yet indexed Added but incomplete Added Modified Thought to be complete 
Description of the Database Technologies 
The website and database bring together a number of software applications and 
technologies in the areas of searches, languages, and web interfaces. The database itself uses 
MySQL (built upon SQL, or Structured Query Language). The server scripts are written in the 
programming language Python and use Common Gateway Interface (CGI). When a user views 
the site, the CGI script is run on the WPI servers, which handles communication with the 
database and generates a web page in the HyperText Markup Language (HTML), which is then 
displayed to the user by the browser. The communication with the database is through MySQL 
queries, which can retrieve data from, push data into, or modify data in the database.  
Unfortunately, when we first started the project, the CGI scripts were not being 
successfully executed by the server, so the website was completely dysfunctional. Correcting this 
was a crucial part of our work. The database and website had been moved at the end of the 2010-
2011 IQP group’s project. This did not leave them sufficient time to diagnose and repair the 
problems that arose from the switch, and the 2011-2012 group did not have the technical 
expertise to find and fix the issues in the main CGI script, sciam.cgi. One major bottleneck with 
our own troubleshooting was the fact that we lacked a direct way to discover where the error was 
14 
 
in a script. To combat this, we resorted to various simple debugging techniques, such as writing a 
test script to see exactly what the server could run, and deleting, disabling, or rewriting 
suspicious parts of the scripts until the server ran them properly. We eventually discovered that 
the script was written for a newer version of Python than that which existed on the WPI system. 
After finding and making the necessary conversions, we fixed the functionality of all previously 
implemented pages on the website.  
To add to our difficulties, we did not have access to the database at all. Previous groups 
did not leave a valid username and password combination anywhere. With no way to change the 
password, we had begun to look into creating a brand new database. However, the username and 
password combination was found in one of the CGI scripts we were left. 
We then turned our attention toward suggestions made by previous groups for corrections 
and future work. One group suggested that the Article Summary field was too small in the 
database and should be enlarged. This group believed that the only way to change this would be 
to recreate the database, but we were able to update the database’s structure to hold a much 
larger amount of data (5000 characters) for both Image Description and Article Summary. This 
ensures that there will be sufficient space for the foreseeable future. However, any entries that 
were cut off before we fixed this would still be incomplete. There is no way to change this 
without going back and re-indexing those entries. 
Virtually all of the links that were previously inputted into the database had links that 
were now broken. Cornell University had changed the server address hosting the Scientific 
American scans. Luckily, the only thing that changed was the beginning of the URL, and after 
some research we created an SQL query that changed all of the applicable URLs to match with 
the new server URLs. There are still some broken links in the database, but the large majority is 
15 
 
now functional. Those which are still broken do not have a common error, so they must be fixed 
individually. This is a task we have left for future groups. 
Another observation we made while looking at the CGI script was that all queries were 
run through a quarantine function, but the function was empty and did nothing. This suggests 
that a previous group meant to write it but never did. This left the database vulnerable to 
malicious or unintended queries. For example, if a malicious user were to put in a certain string 
of code as an input for a search, the server would actually execute the code, allowing the user to 
modify or delete entries of the database. With the right combination of quotes and semicolons, 
even an innocent user could cause an error accidentally. To eliminate these dangers, we 
implemented a quarantine function which replaced any problematic parts of a query with safe 
equivalents.  For example, before the quarantine function, if any category had a quotation in it, 
when the query was generated this quotation mark would cause the query to malfunction. The 
quarantine function fixes these broken queries by removing the quotation mark, allowing the 
query to execute properly.  
The input page created by the 2010-2011 group was restricted to only those with a WPI 
account. The input and delete pages now have their own table in the database with a list of 
usernames and passwords to log in with. In order to add a new user, one must log into a master 
username given to Professor Bullock on a new page we added, addusers.cgi. From there they 
have access to another page, where users can be added to the table of users allowed to access the 
input page. Users can also be removed via a different page, remusers.cgi. Because of the setup of 
the username and password tables, anyone can be granted access to the main database. 
16 
 
Website 
Browse and Search Pages 
 The main function of the website is to allow users to search through the illustrations in 
the database. They do this through the browse and search pages. The browse page is meant to 
allow users to see all items of either a certain subject or a certain year, and the search page 
allows users to see items which satisfied more specific conditions. We were able to completely 
fix, and then extend, the functionality of these pages, and write an advanced search page. 
The basic idea of the pages was for them to display a form into which the user could enter 
data, then construct a MySQL query based on that data when the user hit submit, and finally 
display the results of the query from the database. When we started, the pages were displayed 
correctly, but they did not handle queries properly, and thus did not function. A working 
structure was found for the queries by testing different candidate structures in MySQL 
Workbench, a tool which allowed us to inspect the database directly and experiment with 
queries. To ensure that the form was generating the queries correctly, a test page was written 
which directly output the result of the queries. The query generation parts of the script were 
rewritten to use this new, well-tested structure.  We then fixed the function that generated and 
displayed a table of search results from these queries. At that point, the browse and search pages 
would correctly display the first twenty-five results of whatever searches the user entered. 
The result pages would not, however, display more than twenty-five results per page, or 
allow users to display the next page of results. There was a “next page” link, but it did not work. 
We modified the table generation function to display the number of results per page which the 
user selected in his initial search. We also made it display next and previous page links which 
used our fixed queries to bring users to the next or previous page of results. We added proper 
17 
 
handling of boundary conditions. For example, the site does not display a previous page link if it 
is showing the first page of results. We also added page numbers which the user can click on, so 
if there were one hundred pages of results, the user could simply click on page sixty instead of 
hitting the next page link fifty-nine times. 
Advanced Search Page 
  We also wrote an advanced search page. This was needed because users could only 
search one term at a time with the original search page. To decide on what the advanced search 
page needed to do, we looked at the advanced search pages of similar databases until we found 
one that seemed to match what we felt would work well for our site. The most influential 
reference was the American Antiquarian Society’s own Catalogue of American Engravings8. It 
allowed users to search by three different terms simultaneously, enabling them to combine terms 
in three different ways: with an exclusive ‘AND’, an inclusive ‘OR’, or a ‘NOT’. For example, a 
user could search for engravings with some relation to either the Bible OR the church but NOT a 
saint. A user could also search for engravings involving both agriculture AND architecture, if he 
were trying to find farm buildings. Each search term could be a keyword, part of a subject title, 
an author name, or another of twelve different options. 
We experimented with MySQL Workbench to find the structure of queries which could 
support this behavior. A page was written which displayed a form with number of search fields, 
each identical to the one on the basic search page, with two modifiers. We felt the ‘AND’, ‘OR’, 
and ‘NOT’ terminology, which was borrowed from digital programming, was unintuitive and 
confusing for the target users of our database. Therefore, we replaced the ‘NOT’ with an option 
next to each search term: The user can select either “WITH – filter IN entries matching this 
                                                          
8
 http://catalog.mwa.org:7108/ 
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search term” or “WITHOUT – filter OUT entries matching this search term.” We kept the 
‘AND’ and ‘OR’, but added descriptions of their meanings to them. They now say “AND – 
BOTH this AND the next term must be present” and “OR – EITHER this OR the next term must 
be present”. The page was written such that the number of search terms was variable, so if the 
user wanted to make an abnormally complicated search, he could add fields to search with more 
terms at once. 
Home Page 
 After meeting with representatives from the AAS about our progress, our group decided 
the home page needed a disclaimer stating that researchers were accessing an unfinished website. 
All parties agreed that the website needed more adjustment before it was made available to the 
public. While these adjustments were being made, interested individuals could be given the 
address and allowed to use the site.  
This is the message we have supplied: 
Please note that this site is a work in progress. You may come across things that are broken or 
missing. For any site feedback, you can contact us directly with technical questions here, or for 
administrative information you may contact us here. While we look forward to furthering the 
project, we ask that you limit your site feedback.
9 
 Clicking on the first “here” links to project student e-mail addresses and the second to the 
advisor e-mail addresses. Individuals associated with the American Antiquarian Society can test-
drive the website and provide helpful feedback. 
Help Page 
 There was a help page on the website when we started work on the project. However, it 
was blank. Our group populated it with a list of Frequently Asked Questions (FAQs), which can 
                                                          
9
 http://users.wpi.edu/~sciam/sciam.cgi 
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be found in Appendix A. These were questions we encountered and knew future users would 
most likely need answered. The FAQs should be expanded upon in the future. More on this topic 
is discussed in Recommendations for Future Groups. 
The Geography of American Invention 
Our research involved inventors’ places of residence. We collected data to find if there 
were “hotspots” for inventing during the 19th century, and to see if certain types of inventions 
were more popular in specific areas. American patents in the 1850s and 1860s were not 
disproportionately concentrated in any particular area. The number of patents granted in an area 
is closely related to the size of that area. A comparison was also made between illustrated Munn 
and Company patents and United States patents. The illustrated Munn and Company patents 
were a subset of all Munn and Company patents. The lists of patent claims found in every issue 
of Scientific American recorded all United States patents, including those obtained through Munn 
and Company's patent agency. From these data sets, we have found that Munn and Company 
represented inventors from a wide range of places. In addition, Munn and Company patents, 
when measured by the inventor’s place of residence, were not much different from all United 
States patents. 
We analyzed the patented inventions Munn and Company chose to illustrate in their 
periodical. Previous groups have found that the Scientific American editors were knowledgeable 
on the latest trends in inventions.
10
 Our data further supported these arguments by showing that 
they represented a realistic subset of American patents, when considering location. 
                                                          
10
 Mehrtens and Montague. Mid-19th Century Scientific American Illustrations. 2011. 
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To compile our data, we gathered information on inventors' place of residence and 
corresponding invention type (taken from the subject of the engraving) from the images we were 
indexing. This data spans the years 1859 and1860. We also gathered place of residence data from 
all United States patents being issued at that time. This data was taken from the lists of patent 
claims, which can be found in every issue of Scientific American. Munn and Company explained 
patent claims as being “issued from the United States Patent Office” for a specific, noted week. 
We took this data from multiple issues in the years 1859, 1864, and 1869.  The patent claims 
data points gave us a realistic view of patent distribution across the nation. The Scientific 
American engraving data, which is a subset of the Munn and Company patents, was compared to 
the larger set of national data.
11
 
American patents in the 1850s and 1860s were not disproportionately concentrated in a 
single state or area. The number of patents being produced for a specific state is closely related to 
the size and economic development of that area. The five most-represented states from our 
engravings were New York, Massachusetts, Pennsylvania, Connecticut, and Illinois, in that order 
(Table 4). Some of these states are highly populated, such as New York and Pennsylvania, while 
others have relatively few people, such as Connecticut. Just as larger states had more patents, 
smaller states had far fewer patents. Rhode Island, the Carolinas, California, and Texas all had 
consistently low numbers of patents (Figure 6). 
                                                          
11
 There is no document, which we know of, that lists all of Munn and Company’s patents. Because of this absence, 
we used the illustrated engravings as a list which represented Munn and Company patents. 
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Figure 1: “CENSUS OF POPULATION AND HOUSING”, 1860 Census12 
Within the patent claims data, New York still clearly dominated, but the other positions in the 
top five fluctuated over the years. In 1859, New York was followed by Pennsylvania, Ohio, 
Massachusetts, and Connecticut. In 1864, it was Illinois, Massachusetts, and Pennsylvania, 
followed by three states all with the same number of patents: Indiana, Iowa, and Missouri. In 
1869, Pennsylvania returned to second place, while Massachusetts, Connecticut, and Illinois and 
Ohio followed. With the exception of Connecticut, all of these top patenting states were among 
the most highly populated. This supports the trend that the more populated an area, the more 
likely it is to produce patents. 
The states which joined the Confederacy during the Civil War dropped out of our data in 
1864. Louisiana was an exception; Louisiana did secede from the Union, but New Orleans was 
                                                          
12 CENSUS OF POPULATION AND HOUSING 1860 Census." 1860 Census. n.d. Web. 10 Feb. 2013. < 
http://www.census.gov/prod/www/abs/decennial/1860.html>. 
22 
 
later taken under Union occupation, so they did file some United States patents in 1864.
13
 Also, 
according to the 1860 census, many of the places we know as states now were only territories – 
they had not yet become part of the Union. These include: Colorado, Dakota, Nebraska, Nevada, 
New Mexico, Utah, and Washington. Every territory was also absent from our data. These 
territories all had fewer than 100,000 citizens.
14
 One state was not represented at all in our data: 
Kansas. Kansas became a state in 1861, which excludes it from our indexed engravings and our 
1859 data, but it also did not appear on our locations data for 1864 or 1869. It was not a 
confederate state, so the Civil War did not exclude it. It did have a comparatively low 
population, less than the population of the city of Boston. However, Oregon had half the 
population and was further from Munn and Company, and it had a patent, so that should not rule 
out the possibility. Perhaps its residents were too busy with settling the land to file for patents. 
Each of these deviations appears to be caused by definitions of statehood. 
Some of the patents in our data did not come from the United States at all, but rather from 
foreign countries. These accounted for less than two percent of our total data, but they are worth 
mentioning (Figure 6). Britain, France, and Prussia were the most common of these, mainly 
because they were the most economically advanced countries of the time.  
We found that there were no “hotspots” for particular subjects of engravings. While some 
subjects were more popular than others, it was not by area. Munn and Company almost 
exclusively chose inventions to feature in Scientific American that had been patented through 
their agency. However, they also chose inventions they thought were important and highly 
                                                          
13
 During the war, the Confederacy created its own patent office, the Confederate States of America Patent Office. 
The Confederate Patent Office issued 266 patents during its existence. The records were destroyed in 1865 by the 
Confederates in a type of “scorched-earth” retreat. 
14
 CENSUS OF POPULATION AND HOUSING 1860 Census." 1860 Census. n.d. Web. 10 Feb. 2013. < 
http://www.census.gov/prod/www/abs/decennial/1860.html>. 
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innovative for their time. According to our 1859-1860 patent location and corresponding subject 
data, taken from the patented engravings we indexed, the following were the most “popular” 
subjects (listed in order): “Agricultural Implements and Operations,” “Lever, Screw and Other 
Mechanical Power,” “Calorifics, Lamps, Stoves, etc.,” “Lumber, Machines for Manufacturing,” 
“Land Conveyance,” and “Household Furniture.” “Calorifics, Lamps, Stoves, etc.” and “Lumber, 
Machines for Manufacturing” were actually tied for third place. Figure 2 is a graph of all 
subjects and their number of patents.
15
 "Miscellaneous" was not considered in these calculations.  
  
 From Figure 2, it can also be seen that “Aerial Navigation” and “Surgical and Medical 
Instruments” had no patents Munn and Company deemed worth engraving between 1859 and 
1860. Other subjects, such as “Arts – Fine, Polite, and Ornamental,” “Chemical Process, 
Manufacture and Composition,” and “Fire Arms and Implements of War,” had few patents 
during this time. If you choose to follow the views of Munn and Company, this would mean they 
                                                          
15
 Illustrations in Scientific American: New Series, Volumes 1-3 (1859 and 1860) 
Figure 2: Number of Indexed Patents, by Subject (taken from engraved patents in Scientific 
American: New Series, Volumes 1-3) 
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were not the most important, trend-setting, or innovative inventions of their time. Alternatively, 
it is quite possible the answer is simply that few people were inventing things in these categories. 
We have already talked about how some states produced the greatest number of patents, 
but did those states also have a most popular patent subject? For the most part, there did not 
appear to be any states with just one popular subject. We found subjects within states that had 
marginal leads, but no resounding trends were seen. For example, we found “Civil Engineering 
and Architecture” to have the highest patent count in Connecticut, although it led the next most 
popular type of invention patented in Connecticut by only three patents. Illinois had a more 
resounding patent leader with “Agricultural Implements and Operations.” This was the subject of 
six of the sixteen patents, with corresponding subject, we had logged for Illinois between 1859 
and 1860. The next leader was “Lever, Screw and Other Mechanical Power” with only two 
patents. Regardless, there were no distinct trends seen. Based on our data, no state could 
definitively be said to be known for a specific subject of patent. Even though certain subjects of 
patents were popular overall, they were diverse and evenly spread among states. 
 Looking at the data in the opposite way – that is, looking to see which states certain 
subjects seemed most popular in – did not result in any significant trends, either. “Hydraulics and 
Pneumatics” had a total of nine patents; four of those were from New York, but there were also 
two in Rhode Island and the remaining three were distributed among three different states.  With 
these numbers, four cannot be said to be a real lead. There are two examples of subjects which 
seem to be most popular in one state, even if that state is not “known” for that type of patent. 
“Steam and Gas Engines” was not the most popular subject in New York, but New York was the 
state which had the most patents for this subject. The second example is “Lumber, Machines for 
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Manufacturing.” This subject had nine of its twenty-two patents in the state of New York. 
Though once again, this was not the most popular subject in New York. 
 Historians seem to focus most of their attention on why inventing grew. As social, 
economic, and geographical distribution of population grew and changed, so did the dynamic of 
inventing. Population distribution of the United States in 1860 is shown in Figure 3.
16
 
 
Figure 3: Population Density in 1860, from USC Dornsife 
The dark grey areas show the largest population densities – over 90 persons per square mile 
according to the legend. It can be seen that the population is densest in parts of Massachusetts, 
Connecticut, Rhode Island, New Jersey, Pennsylvania, and New York. It is important to point 
out that New York City, NY, the location of Munn and Company, is located within the large 
                                                          
16 "Expansionist Nation." Expansionist Nation. N.p., n.d. Web. 10 Feb. 2013. 
<http://dornsife.usc.edu/americanindian/time_periods/Expansionist_Nation.cfm>.  
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population band that extends from New England.  This New York City, the New York City of 
1860, consisted of only Manhattan. Other present-day New York City boroughs did not join into 
what is “Greater New York” until 1899. Locations such as Philadelphia, PA, Pittsburgh, PA, and 
Boston, MA are also colored dark grey. These were large cities in the United Sates during the 
1860s, when our research takes place. Boston, New York City, Brooklyn, Philadelphia, 
Baltimore, New Orleans, Chicago, Cincinnati, and St. Louis were all port cities which had large 
population growth in the 1860s – they all had populations over 100,000.17 These are all popular 
cities for locations we have found, and correspond to the states with the largest patent counts. 
 Table 3 shows the most populated states (by percentage), according to the United States’ 
1860 census, and their percentage of patents according to our 1859 patent data.
18
  
Table 3: Most Populated States, with Patent Percentage (from “CENSUS OF POPULATION AND 
HOUSING” 1860 Census and 1859 Scientific American Patent Claims) 
State Percentage of Population Percentage of 1859 Patents 
New York 12.34 28 
Pennsylvania 9.24 12 
Ohio 7.44 10 
Illinois 5.44 4 
Virginia 5.08 2 
Indiana 4.29 0 
 
                                                          
17
 Cowan, Ruth S. A Social History of American Technology. New York: Oxford UP, 1997. Print. 
18
 "CENSUS OF POPULATION AND HOUSING 1860 Census." 1860 Census. n.d. Web. 10 Feb. 2013. < 
http://www.census.gov/prod/www/abs/decennial/1860.html>.; From the patent claims sections in Volume 14 of 
Scientific American, and Volume 1 of Scientific American: New Series (1859) 
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States, listed in order of most percentage of 1859 patents, is shown in Table 4
19
: 
Table 4: States with the Most Patents, by Percentage (according to 1859 Scientific American Patent 
Claims data) 
State Percentage of 1859 Patents 
New York 28 
Pennsylvania 12 
Ohio 10 
Massachusetts 10 
Connecticut 5 
Illinois 4 
 
New York, Pennsylvania, and Ohio support the statement that the states with the highest 
percentage of population also have the highest percentage of patents. Illinois does not fit this 
trend perfectly, but it is also among the highest populated and highest patented. Connecticut and 
Massachusetts break the trend by having high percentages of patents, but lower percentage of the 
United States population. They both, however, are among the most densely populated areas. This 
means that in relation to their sizes, they had a large percentage of the population. This could 
definitely be why they also had large amounts of patents. 
Table 5 lists the largest port cities in 1860 with their percentage of the 1859 patents:
20  
 
Table 5: Large Port Cities (1860) and Their Percentage of Patents (from 1859 Scientific American 
Patent Claims data) 
City, State Percentage of 1859 Patents 
New York City, NY 10.72 
Philadelphia, PA 5.54 
Boston, MA 3.45 
Baltimore, MD 2.02 
                                                          
19
 From the patent claims sections in Volume 14 of Scientific American, and Volume 1 of Scientific American: New 
Series (1859) 
20
 Cowan, Ruth S. A Social History of American Technology. New York: Oxford UP, 1997. Print.; From the patent 
claims sections in Volume 14 of Scientific American, and Volume 1 of Scientific American: New Series (1859) 
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Cincinnati, OH 2.02 
Chicago, IL .95 
Pittsburgh, PA .48 
New Orleans, LA .48 
St. Louis, MO .26 
 
Again, New York and Pennsylvania have the highest percentage of patents; this time 
looking at only highly populated cities. 
All of the above cities are port cities, meaning they are located on a waterway with 
facilities for loading and unloading ships.
21
 These cities do not have large numbers of patents 
(i.e. Pittsburgh, Cincinnati, Chicago), but their states do. New York, Ohio, Pennsylvania, and 
Illinois are all among the highest percentage of population, highest percentage of patents, and 
have one of the most populated port cites. Even though the largest cities do not always have the 
largest patent counts, their states seem to. Big, port cities allow for easy and fast travel, and, 
therefore, goods and resources. States with major port cities can get the resources they need to 
produce inventions and innovations to be patented. Water travel was the fastest form of travel in 
the 1860s, so port cities could definitely get what they needed in a reasonable amount of time. 
 In all, population distribution does have an effect on where patents were coming from. 
American patents in the 1850s and 1860s were not disproportionately concentrated in a single 
state or section. Highly populated states had larger numbers of patents. States with major port 
cities also had a higher number of patents. It would appear New York City could be considered a 
hotspot. New York was the state with the largest population and patent count. New York City 
was even the city with the largest population and patent count among major port cities. Now it 
makes even more sense why Munn and Company would settle in this innovative city; they were 
                                                          
21
 http://www.thefreedictionary.com/Port+city 
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in the middle of an inventing hotspot. It also explains why New York is the most represented 
state in Munn and Company engraved patents. New York had almost thirty percent of all the 
engravings in 1859-1860 issues of Scientific American. The next most represented state was 
Massachusetts with only ten percent of engravings. Munn and Company may have appeared 
biased, but for good reason. Their home state, and city, was leading the nation with inventions. 
Recommendations for Future Groups 
There are multiple problems our group faced that we did not address. Either the problem 
was deemed too time consuming for us to tackle in combination with our other goals, or it was 
deemed less important at the time we were working on the project. These problems are detailed 
below for future groups to consider when deciding what to work on. 
First, there is an issue with data missing from entries. There are some categories that 
frequently have missing data. Author, artist, patent date, subjects two and three, series of images, 
and people involved are often left blank. Author, artist, and patent date are often not mentioned 
in the article and sometimes the other categories are not relevant to a particular illustration. Any 
other category should always be filled in – the data asked for is always present. Old entries must 
be fixed and complete before the website can go public. This includes fixing previous entries that 
appear to be cut off from the old one hundred character limit. There are broken links to the web 
pages where some issues of Scientific American are housed. This is because the Cornell 
University Library Making of America site made changes which affected the links initially 
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indexed, yet in a different way than those that we were able to repair.
22
 All of these links will 
need to be checked and fixed, if necessary, before the website can go public. 
Although our team made the help page functional, we are sure there is more that could be 
added – especially to the Frequently Asked Questions (FAQs). Future groups should continue 
work on the help page as it is necessary. If the website goes public and users contact future 
groups with questions, they should be considered for inclusion of the FAQs page. 
One adjustment to the help page future groups can work on is a subject definitions list. 
While our group worked on writing a list of subject definitions, changing the actual subject 
names was deemed inappropriate for the time being. Our subject definitions can be edited from 
their present state to better suit the time period we are working in. To be most effective, they 
should also include examples from the database. 
The publication category is presently defined as “sciam” and “sciam2” which refer to 
Scientific American and Scientific American: New Series, respectively. These abbreviations 
should be updated to Scientific American and Scientific American: New Series in the database, 
for each entry, before the website goes public. “Sciam” and “sciam2” are not clear and were only 
used temporarily to make indexers’ jobs easier. The abbreviations should not continue to be used 
in the future. In addition, if and when other periodicals are added, it would be best to use the full 
name in the publication category. If future groups have qualms about changing the value of the 
publication field in each entry, they could change the way the scripts display it, effectively 
replacing “sciam” with “Scientific American” and “sciam2” with “Scientific American: New 
Series.” 
                                                          
22 Making of America. Cornell University Library, n.d. Web. 19 Feb. 2013. 
<http://ebooks.library.cornell.edu/s/scia/index.html>. 
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Future groups should be wary of problems that can arise before the project is underway. 
Many previous groups have had various issues with accessing both the database and website 
files. See Appendix D for information pertaining to these and other technical issues.  
Conclusions 
The main purpose of this project was to improve upon the work done by previous groups, 
both in implementation and expansion. We identified and fixed the problems accessing and 
manipulating the database and website. After successfully moving and implementing the website 
on the WPI servers, we have reestablished the database's connection to the website. The database 
has been modified to be more usable with larger text input fields where necessary. Most of the 
links in the database have been repaired and are currently working properly, whereas very few 
were working before. When we were given the website, most of the implementation was there 
but was not functional. We successfully debugged the website and eventually got it running. We 
added a quarantine function which ensures that anything entered into an SQL query is not 
destructive. We have made many aesthetic changes to the website as well, providing for a more 
user-friendly experience. URLs no longer have to be copied and pasted into a browser window; 
we have changed the formatting to a standard hypertext link. Multiple pages of results can now 
be viewed at once, and the user can specify how many results to show per page. 
The improvements we made to database and website have increased usability in general. 
The website has undergone many changes that improved the visual aspects and overall 
usefulness. Our additional entries into the database offer a larger subset of engravings. While 
there is always more work to be done, our group has made the database more accessible, efficient 
and secure. 
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In addition to our work with the database and website functionality, we explored a 
research topic which fit well with our indexing data. We found that Munn and Company did not 
constrict Scientific American to a certain area. Munn and Company patents, measured by 
inventor's place of residence, were not significantly different from patents not registered through 
them. There were no disproportionate hotspots of invention because any location with a high 
concentration of patents also had a high concentration of the population. These findings made 
Munn and Company’s accuracy in reporting on the technological growth of mid-nineteen century 
America apparent. 
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Appendices 
Appendix A: Frequently Asked Questions 
These Frequently Asked Questions (FAQs) are currently on the database’s help page. Our group 
wrote them to help future users better understand the website. 
Why do so many URLs link to pages which cannot be found? 
The Cornell University database containing the scans of the magazines changed servers at 
one point during the process of indexing. Some of the links indexed before this change may point 
to locations which are no longer valid. We are aware of the issue and are working toward 
repairing all of the links. 
 
Why is some information missing from entries – listed as “none,” “n/a,” left blank, etc.? 
 This project indexes the information on the engraving provided by Scientific American. If 
the accompanying article does not provide the information, it will not be noted in this database. 
 
Why is the artist (engraver) almost always missing? 
 The name of the artist, or engraver, is provided when it is given on the engraving itself, 
an identification that is quite rare. 
 
What does “Present on engraving, illegible” mean? 
 The phrase is used when a name is giving on the engraving that is not intelligible to 
the indexer. If you can accurately decipher who the engraver, or artist, is, please feel free to 
contact us with this information. 
 
What do “sciam” and “sciam2” mean? 
 These are listed under publication. They refer to the first and second series of Scientific 
American, respectively. 
 
What is the difference between Scientific American and Scientific American: New Series? 
 In July 1859, after making it to volume 14, issue 42, Munn & Co. started numbering their 
magazine from volume 1, issue 1 again. The magazine is called Scientific American and 
Scientific American: New Series to differentiate the two. The shift from the “old” to “new” series 
in July 1859 marks some changes, including doubling the number of pages from eight to sixteen. 
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Appendix B: New Prospectus of the Scientific American 
“New Prospectus of the Scientific American. Volume I, Number 1 – New Series.” Volume 
14, p 345 (issue 42) 
“The Publishers of the SCIENTIFIC AMERICAN respectfully announce to their readers and the 
public generally, that, on the first day of July next (1859), their journal will be enlarged and 
otherwise greatly improved; and at that time will be commenced “Volume I, No. 1, New Series,” 
which will afford a more suitable opportunity for the commencement of new subscriptions than 
is likely to occur again for many years. 
 The form of the journal will be somewhat changed from what it now is, so as to render it better 
adapted for binding and preservation and instead of eight pages in each number as now, there 
will be sixteen and in a completed yearly volume the number of pages will be doubled to 812, or 
416 more than now.  
The SCIENTIFIC AMERICAN is published at a price which places it within the reach of all; and 
as a work of reference for the Workshop, Manufactory, Farm and Household, no other journal 
exceeds or even equals it in the value and utility of its information. Its practical recipes alone oft-
times repay the subscription price ten-fold. Inventors will find it, as heretofore, the mirror of the 
Patent Office, and the reliable record of every claim issued weekly by the Office, the list being 
officially reported for its columns.  
With the enlargement of the SCIENTIFIC AMERICAN, we shall be enabled to widen the sphere 
of our operations, emitting none of the features which now characterizes it, but adding many new 
ones, which will render the work more valuable to all classes of the community than it has 
heretofore, among which is the devoting of space to a Price Current, and a column or two to the 
Metal and Lumber markets, and such other branches of trade as maybe interesting and useful. 
The increased outlay to carry out our design of enlargement will amount to eight thousand 
dollars a year on our present edition; and in view of this we appeal to our readers and friends to 
take hold and aid in extending our circulation. Think of getting, at our most liberal club rates, a 
yearly volume containing about 600 original engravings and 832 pages of useful reading matter, 
for less than three cents a week! Who can afford to be without it at even ten times this sum?  
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Two Volumes will be issued each year; but there will be NO CHANGE IN THE TERMS OF 
SUBSCRIPTION, as the two yearly volumes together will be Two Dollars a Year, or One Dollar 
for Six Months.”23 
                                                          
23 "New Prospectus of the Scientific American. Volume I, Number 1 – New Series." Scientific American 25 June 
1859: 345. Making of America. Cornell University Library. Web. 17 Feb. 2013. 
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Appendix C: Summary of Our Data 
The following data was taken from: 
1) patent claims lists in multiple issues of Scientific American for the years 1859, 
1864, and 1869 
2) and our indexed engravings. These locations and subjects were from Scientific 
American: New Series, volumes 1-3 (ending on issue 14 of volume 3) which 
spanned the years 1859 and 1860. 
 
 
Figure 4: Number of Indexed Inventions, by State (1859 and 1860) 
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Table 6: Combined Table of all Patent Data 
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Figure 5: Percentage of 1859-1860 Illustrations by State 
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Figure 6: Percentage of 1859, 1864, and 1869 Patents by State 
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Figure 7: Percentage of 1859 Patents by State 
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Figure 8: Percentage of 1864 Patents by State 
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Figure 9: Percentage of 1869 Patents by State 
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Appendix D: Technical Assistance 
All files and documents regarding this project can be found on the sciam drive. This is set 
up as a WPI user account. We ran into issues accessing the drive through WPI’s Filer system, so 
we used a program, WinSCP
24
, as an alternate method. Before it can be accessed, you must be 
given permission. This can be achieved by logging into Professor Bullock’s WPI user account 
and adding each necessary user. The WPI Computing and Communications Center can provide 
assistance should you need it. To access the drive using WinSCP, create a login session with 
your own WPI username and password combination, and set the hostname as ccc.wpi.edu. From 
there, given the proper permissions, you can navigate to the sciam user folder. 
Some relevant files can be found in the Documents folder on the drive. Here we have left 
some useful information, especially the username and password combination for accessing the 
database. Also, we have left some basic MySQL information for reference, including some more 
complicated queries that we used to repair the URLs. Additionally, we have left a backup 
database of all entries to ensure its security. WPI security settings disallowed us from automating 
the backup process, so it must be done manually. However, it is highly recommended that a 
backup is performed regularly, especially before modifying the database’s properties. 
                                                          
24
 http://winscp.net/eng/download.php 
